Fenfluramine selectively and differentially decreases the density of serotonergic nerve terminals in rat brain: evidence from immunocytochemical studies.
Fenfluramine is an amphetamine derivative which is used primarily as an anorectic agent in the treatment of obesity. High doses of fenfluramine have been reported to cause long-term decreases in brain serotonin (5-HT) levels and density of high-affinity 5-HT uptake sites, actions characteristic of a "neurotoxic" effect of the drug. In view of these neurochemical changes, we used immunocytochemistry to assess, in detail, the effects of fenfluramine treatment on the morphology and density of 5-HT-like immunoreactive neurons in rat brain. Twelve to 18 hr after high dose dl-fenfluramine HCl treatment (24 mg/kg s.c., twice daily for 4 days), there was a profound regional decrease in density of fine-caliber 5-HT-like immunoreactive fibers and terminals in brain. This effect was especially apparent in cerebral cortex, hippocampus, cerebellum and striatum and less striking decreases were noted in septum, locus ceruleus and hypothalamus. On the other hand, 5-HT-like immunoreactive somata in midbrain nuclei and fibers and terminals in spinal cord appeared unaffected after fenfluramine treatment. Remaining 5-HT-like immunoreactive fibers and terminals displayed morphology characteristic of degenerating axons (thickening, swollen varicosities and fragmentation). Two weeks after the 4-day treatment regimen, patterns of 5-HT-like immunostaining appeared similar to those noted immediately (i.e., 18 hr) after drug treatment; however, the presence of grossly deformed fibers and terminals seen shortly after drug treatment was lacking. Tyrosine hydroxylase-like immunoreactivity, used to assess changes in catecholamine-containing neurons, appeared unaffected by drug treatment. These data suggest that, in rats, high s.c. doses of fenfluramine may be neurotoxic to some 5-HT-like immunoreactive axons and terminals. The relevance of these observations to the continued therapeutic use in humans of smaller p.o. doses of fenfluramine remains to be determined.